Subcellular localization of S100A11 (S100C) in LLC-PK1 renal cells: Calcium- and protein kinase c-dependent association of S100A11 with S100B and vimentin intermediate filaments.
The subcellular localization of the Ca(2+)-modulated protein, S100A11, was investigated in the renal cell line LLC-PK1 by immunofluorescence and confocal laser scanning microscopy under varying experimental conditions. In control cells, S100A11 was detected on the plasma membrane, where the protein co-localized with annexin I (ANXA1) at discrete sites, and found diffusely in the cytoplasm. Elevation of the cytosolic Ca(2+) concentration by means of the Ca(2+) ionophore, ionomycin, caused a significant fraction of S100A11 to associate with vimentin intermediate filament (IF)-bound S100B, another member of the S100 protein family. Under these conditions, ANXA1 underwent a quite different kind of relocation. Translocation of S100A11 onto vimentin IF-bound S100B was also observed upon activation of protein kinase C (PKC). Under these conditions, S100A11 appeared to associate directly with vimentin IFs at cell sites displaying low or no abundance of S100B such as cell processes, and, again, S100A11 and ANXA1 underwent a different relocation. Our data suggest the possibility that the intracellular Ca(2+) level might regulate the subcellular localization of S100A11 and its interaction with definite target proteins, and that S100A11 might serve the function of modulating S100B activities. Interestingly, in spite of the known ability of S100A11 to form heterotetramers with ANXA1, the two proteins underwent a different relocation on elevation of the cytosolic Ca(2+) concentration or activation of PKC, pointing to different regulatory activities of individual proteins in renal cells.